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SYSTEM AND METHOD FOR SIGNALING 
STATUS OF TRAFFIC FLOW 

TECHNICAL FIELD 

[0001] This disclosure relates generally to traf?c ?oW 
management, and more particularly to a system and method 
for signaling status of traf?c ?oW. 

BACKGROUND 

[0002] Vehicle traf?c How may be controlled or impeded 
by a variety of conditions. For example, traf?c lights control 
the ability of vehicles to move through an intersection. In 
some cases, hoW a particular condition affects the traf?c How 
may depend on a status for the tra?ic condition. Thus, for 
example, if a traf?c light is red for one direction, tra?ic How 
in that direction is impeded in that direction for a certain 
period of time. Drivers often become aWare of the status of 
a particular traf?c ?oW device only after vieWing the device, 
Which limits the ability of drivers to be aWare of traf?c 
conditions and to adjust their routes accordingly. Particu 
larly in the case of emergency vehicles, this can substantially 
interfere With the ability of vehicles to reach a destination in 
a timely manner. Also, in conditions of limited visibility, 
such as rainstorrns or fog, these problems can become even 
more pronounced. 

SUMMARY 

[0003] This disclosure relates to a system and method for 
signaling status of traf?c ?oW. Various implementations of 
such a system or method may help to reduce or eliminate 
drawbacks associated With drivers being unaWare of the 
status of traf?c ?oW at a particular location. In one general 
aspect, a method for signaling tra?ic ?oW information 
includes monitoring a status for a tra?ic restrictor, generat 
ing a Wireless signal indicative of the status of the traf?c 
restrictor, and communicating the Wireless signal to a 
receiver. In another general aspect, a Wireless receiver 
includes a Wireless interface and a processor. The Wireless 
interface receives a Wireless signal indicative of a status of 
a traf?c restrictor. The processor determines a portion of a 
route for a vehicle based upon the status of the traf?c 
restrictor. 

[0004] Certain implementations may include one or more 
of the folloWing features. Wireless signals may be 
encrypted. A central station may relay Wireless signals from 
a signaling station to a vehicle. Tra?ic restrictors may 
include a tra?ic light (having a color associated With a 
particular direction), a Weather condition, or a road haZard. 
Wireless receivers may be located Within a vehicle. Posi 
tioning systems, such as global positioning system (GPS) 
locators, may be used to determine positions for traf?c 
restrictors and/or vehicles, and may further be used to 
determine a vehicle’s heading and speed. Methods for 
determining a route may include steps such as determining 
that a particular route requires a change in the status of a 
traf?c restrictor and communicating a Wireless request for 
the status change. Methods for signaling traf?c ?oW infor 
mation may further include receiving a request to change the 
status of the tra?ic restrictor and changing the status of the 
traf?c restrictor in response to the request. 

DESCRIPTION OF DRAWINGS 

[0005] FIG. 1 depicts a tra?ic signaling system that com 
municates status information for traf?c control devices to 

vehicles; 
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[0006] FIG. 2 depicts a Wireless receiver used in a vehicle 
to receive traf?c ?oW information from a traf?c signaling 
system; and 

[0007] FIG. 3 is a ?owchart illustrating a process for 
signaling tra?ic ?oW information and determining a route 
using the traf?c ?oW information. 

DETAILED DESCRIPTION 

[0008] FIG. 1 illustrates an example implementation of a 
tra?ic signaling system 100. The depicted traf?c signaling 
system 100 includes a central station 102 and various 
signaling stations 104 (e.g., stations 104a, 104b, and 1040). 
Overall, the system 100 signals the status of traf?c How to 
emergency vehicles, such as an ambulance 114 and a ?re 
truck 116. The traf?c status information may then be used to 
alloW the emergency vehicles 114 and 116 to reach the 
location of an emergency (illustrated as a destination 118) 
expeditiously. 

[0009] The central station 102 serves as a coordination 
point for receiving and broadcasting traf?c status informa 
tion from the signaling stations 104. The central station 102 
may also receive communications (such as commands) from 
vehicles and relay those communications to the signaling 
stations 104. The central station 102 and the signaling 
stations 104 communicate With one another and With the 
emergency vehicles 114 and 116 using any suitable form of 
Wireless communication. Such forms of communication 
may include radio frequency signals, infrared signals, sat 
ellite communication, or any other medium for Wireless 
communication, and they may use any suitable protocol for 
Wireless communication, including such techniques as code 
division multiplexing, time-division multiplexing, or numer 
ous other protocols. In particular implementations, Wireless 
signals may be encrypted to restrict access to the system 
100, so that only certain vehicles may receive signals from 
the system 100 and/or transmit messages to the system 100. 
Also, certain Wireless communication connections, such as 
the connections betWeen the central station 102 and the 
signaling stations 104, may be replaced With physical con 
nections, such as Wireline or optical connections. 

[0010] The signaling stations 104 are each associated With 
a traf?c control device 106. In the depicted implementation, 
the traf?c control devices 106 include tWo traf?c lights 106a 
and 10619 and a draWbridge 1060. Each signaling station 104 
also includes a processor 108, a global positioning system 
(GPS) locator 110, and a Wireless interface 112 illustrated as 
an antenna. The processor 108 may include any hardWare 
and/or softWare for processing information, including a 
microprocessor, microcontroller, application-speci?c inte 
grated circuit (ASIC), digital signal processor (DSP), or 
numerous other information-processing components. 
Although the processors 108 are illustrated as single pro 
cessors, it should be understood that multiple local and/or 
remote processors Working together are contemplated as 
Well. The GPS locator 110 may include any suitable device 
for determining the coordinates of the location Where the 
respective signaling station 104 is placed based on signals 
provided by the netWork of GPS satellites. The use of a GPS 
locator 110 is only one example of a technique for specifying 
the location of the signaling stations 104, but it should be 
understood that other techniques for determining the loca 
tion of the signaling stations may be employed as Well. For 
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example, the signaling stations 104 or the central station 
102.could maintain pre-programmed location information. 

[0011] Signaling stations 104 may be used in a centralized 
system 100 having a central station 102 that coordinates 
traf?c ?oW signaling and management, or they may addi 
tionally or alternatively communicate directly With emer 
gency vehicles 114 and/or 116. As shoWn in FIG. 1, the 
signaling stations 104a and 10419 communicate Wireless 
signals 120a and 12019 to the central station 102, Which then 
relays the information from the signaling stations in the form 
of Wireless signals 122 to the emergency vehicles 114 and 
116. On the other hand, the signaling station 1040 associated 
With the draWbridge 106c communicates its Wireless signal 
120c directly to the ?re truck 116. Similarly, the ?re truck 
116 is illustrated sending a command 124 to one of the 
signaling stations 104. Consequently, the described func 
tions of the traf?c signaling system 100 may be distributed 
in a decentraliZed manner or consolidated Within one or 

more central stations 102, and any descriptions of particular 
implementations may be modi?ed to accommodate those 
variations. 

[0012] The traf?c ?oW information may include any man 
ner of useful information related to the control of tra?ic by 
the traf?c ?oW devices 106. For example, the signaling 
station 1040 may communicate information about the loca 
tion of the draWbridge 1060 and Whether the draWbridge 
1060 is open or closed. The signaling stations 104a and 10419 
associated With the traf?c lights 106a and 1061) may com 
municate information such as the respective locations of the 
traf?c lights 106a and 106b, the current signal status in a 
particular direction (red, yelloW, green, turn light), the time 
until the next status change, the status after the next status 
change, or other similar information. This information may 
be used by the emergency vehicles 114 and 116 to make 
determinations about options for routes, about availability to 
respond to emergencies, about estimated time of arrival at 
the location of an emergency, and about Whether to control 
traf?c ?oW devices 106 to change status to facilitate the 
ability of the emergency vehicles 114 and 116 to reach the 
destination 118. 

[0013] In one example of the operation of the traf?c 
signaling system 100, an emergency response is triggered by 
a noti?cation that there is an emergency at destination 118. 
In response to the noti?cation, the ambulance 114 is dis 
patched from a hospital 114, and the ?re truck 116 is 
dispatched from a ?re station 117. The ambulance 114 and 
the ?re truck 116 receive the Wireless signals 122 from the 
central station 102 and from the signaling station 1040 that 
indicate the status of traf?c control devices 106. Based on 
the traf?c ?oW information thus received, the emergency 
vehicles 114 and 116 may determine availability to respond 
to an emergency and to select a suitable route to the 
destination 118. Furthermore, commands may be sent to the 
traf?c ?oW control devices 106 to control their respective 
status. Thus, for example, if the ?re truck 116 determines 
that the status of the traf?c light 106a Will interfere With the 
?re truck 116 reaching the destination 118 by sloWing or 
stopping the ?re truck’s progress, then the ?re truck 116 may 
send a command 124 to the signaling station 104a instruct 
ing the signaling station 10411 to change the status of the 
traf?c light 10411. In other implementations, such requests 
may be managed and coordinated by the central station 102. 
Similarly, the ambulance 114 may detect the status change 
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in the traf?c light 106a and may take a route that has a traf?c 
?oW that is not impeded by the traf?c light 106a, so as not 
to delay the progress of the ?re truck 116 to the destination 
118. The tra?ic signaling system 100 may also be used to 
determine the availability of the emergency vehicles 114 and 
116. For example, if the draWbridge 1060 had been open and 
the ?re truck 116 Was unable to response to the emergency 
in a timely manner, the information Would alloW a different 
emergency vehicle to be summoned from another location to 
address the emergency. The information provided by the 
tra?ic signaling system 100 may also be used on the return 
path, so that if, for example, tra?ic How to the hospital 115 
is impeded, the ambulance 114 may travel to a different 
hospital 115. 

[0014] Although a particular implementation of the traf?c 
signaling system 100 in an emergency response system has 
been described, it should be understood that the described 
techniques are readily adaptable to use With all other types 
of vehicles. For example, non-emergency vehicles may use 
status information from the traf?c signaling system 100 to 
select more desirable routes based on the status of traf?c 
control devices 106. Also, the status information for impedi 
ments to traf?c ?oW need not be limited to tra?ic control 
devices 106. The tra?ic signaling system 100 may also 
provide information such as Weather conditions (examples 
of Which include fog on the roadWay or ?ooded roadWays), 
road haZards (such as Wrecks), or other condition potentially 
adverse to tra?ic. In general, the traf?c signaling system may 
be adapted to use With any tra?ic restrictor, Where “tra?ic 
restrictor” refers to any localiZed device or condition that 
may impede traf?c depending on a status of the device or 
condition. 

[0015] FIG. 2 illustrates an example of a Wireless receiver 
200 that receives information from the traf?c signaling 
system 100 and determines a route based on that informa 
tion. In the depicted embodiment, receiver 200 includes a 
processor 202, a Wireless interface 204, a memory 206, and 
a positioning system 208. The memory 206 stores an encryp 
tion algorithm 210, geographical information 212, and an 
algorithm 214 for calculating routes (37 route calculator 
214”) based on information received from the traf?c signal 
ing system 100. 

[0016] The processor 202 may include any hardWare and/ 
or softWare for processing information, including a micro 
processor, microcontroller, application-speci?c integrated 
circuit (ASIC), digital signal processor (DSP), or numerous 
other information-processing components. Although 
depicted as a single processor 202, the functions performed 
by the processor 202 may also be distributed among several 
components. The Wireless interface 204 alloWs the Wireless 
receiver 200 to receive information from the traf?c signaling 
system 100 in any form and using any protocol appropriate 
to the traf?c signaling system 100. The Wireless interface 
204 may also alloW the Wireless receiver 200 to transmit 
signals to the tra?ic signaling system 100. The memory 206 
may be any form of information storage accessible by the 
processor 202, Which may be local, remote, and/or remov 
able. The memory 206 may include a suitable information 
storage medium, such as magnetic media or optical media, 
and it may be volatile or non-volatile. The positioning 
system 208 may be any suitable device for tracking the 
position of the Wireless receiver 200, including but not 
limited to a GPS locator. The positioning system 208 may 
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also measure characteristics for a vehicle carrying the Wire 
less receiver 200, such as the vehicle’s heading and speed, 
either by direct measurement (e.g., compass readings, speed 
ometer values) or by calculation from position information. 

[0017] The information stored in memory 206 is used by 
the processor 202 to perform a variety of functions. The 
encryption algorithm 210 encrypts and/ or decrypts messages 
exchanged With the traf?c signaling system 100. Any 
encryption algorithm suitable for use With the protocol of the 
traf?c signaling system 100, With a public or private key, 
may be used, and the encryption algorithm 210 may also 
include authentication or other security measures to alloW 
the Wireless receiver 200 to obtain access to the traf?c 
signaling system 100. The geographical information 212 
may include any geographical description of the locality 
around the traffic signaling system 100, such as street maps, 
speed limits, or any other form of information useful in 
selecting among various routes using criteria speci?ed by 
the route calculator 214. The route calculator 214 applies 
suitable selection and/or optimiZation routines to select a 
route using traf?c ?oW information from the traffic signaling 
system 100, position information from the positioning sys 
tem 208, and geographical information 212. Selection and/or 
optimiZation criteria may include such considerations as 
determining the shortest route, the quickest route, the route 
With the feWest traf?c restrictors, and the like. The route 
calculator 214 may also take into account Whether the status 
of traf?c control devices 106 can be changed, such as, for 
example, by sending a Wireless command signal to the tra?ic 
control device 106. 

[0018] In operation, the Wireless receiver 200 receives 
information from the traf?c signaling system 100 in the form 
of a Wireless signal. The Wireless interface 204 extracts the 
information from the Wireless signal, and the processor 202 
decrypts the information using the encryption algorithm 
210. Using geographical information 212 and position infor 
mation from the positioning system 208, the processor 202 
determines at least a portion of a route by applying the route 
calculator 214, suitably modifying the route based on traf?c 
?oW information. If the processor 202 determines that the 
status of a traf?c control device 106 needs to be changed, the 
processor 202 sends a command to the traf?c control device 
106 using the Wireless interface. In certain implementations, 
the process of calculating the route can be performed 
periodically or continuously based on updated traf?c ?oW 
information, so that a vehicle can be rerouted in real time in 
response to neW conditions, such as changes in the status of 
a traf?c restrictor, decreased vehicle speed, or other factors 
affecting the route calculations. 

[0019] Various other implementations of the Wireless 
receiver 200 are also possible. For example, the changes of 
status for traf?c control devices 106 may be controlled by 
the central station 102. In such implementations, Wireless 
receiver 200 may communicate a request for a status change. 
The central station 102 may elect to change the status of the 
traf?c control device 106 and con?rm that the status has 
been changed in a response to the Wireless device 200. 
Alternatively, the central station 102 may deny the request 
and instruct the Wireless device 200 to determine an alter 
nate route. In another example, the route calculations can be 
performed at a central station 102, and in such implemen 
tations, the route calculator 210 and some or all of the 
geographical information 208 may be maintained at the 
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central station 102 rather than at the Wireless receiver 200. 
It should be understood that such implementations can be 
used in the traffic signaling system 100 and the Wireless 
receiver 200. 

[0020] FIG. 3 is a ?owchart 300 illustrating a process for 
signaling traffic ?oW information and determining a route 
using the traf?c ?oW information. In particular, steps 302 
306 relate to signaling traf?c ?oW information. In certain 
implementations, signaling stations 104 perform these steps 
as part of the traf?c signaling system 100. The status of their 
respective traf?c restrictors is monitored at step 302. A 
Wireless signal indicative of the status is generated at step 
304, and the Wireless signal is communicated to a receiver 
at step 306. In particular implementations, the receiver may 
be the central station 102, Which relays the status informa 
tion to vehicles, or the receiver may be a Wireless receiver 
200 associated With a vehicle. Steps 302-306 may be per 
formed continuously and repeatedly, providing a constant 
source of status information on traf?c restrictors. 

[0021] Steps 308-318 describe a receiver receiving the 
Wireless signal and determining a route using the traf?c ?oW 
information provided in the Wireless signal. In particular 
implementations, the receiver may be the Wireless receiver 
200 described above. In various implementations, the 
receiver may receive the Wireless signal directly from the 
signaling station 104 and/ or indirectly via the central station 
102. The receiver performs the steps of the method as 
folloWs. The receiver receives the Wireless signal at step 
308. Using the traffic flow information received in the 
Wireless signal, the receiver calculates at least a portion of 
a route at step 310 based on the traf?c ?oW information, 
along With suitable geographical information 208 and/or 
position information about the vehicle being routed. If the 
calculated route involves changing the status of a traf?c ?oW 
device 106, as shoWn by decision step 312, then the receiver 
generates a Wireless signal requesting a status change at step 
314. The receiver then communicates the signal to the traf?c 
signaling system 100 at step 316. If no status change is 
required, then no such signal needs to be sent. Once the route 
is calculated and all appropriate requests for status change 
have been sent, the receiver may repeat the process from 
step 308 until the destination 118 is reached by the vehicle, 
as shoWn at decision step 318. 

[0022] Obviously, the process described here is merely 
one example of numerous possible methods for signaling 
traffic ?oW information and/ or determining a route based on 
the traf?c ?oW information. Accordingly, many of the steps 
in this ?owchart may take place simultaneously and/or in 
different orders than as shoWn. Moreover, processes With 
additional steps, feWer steps, and/or different steps, so long 
as the processes are consistent With any of the techniques 
described or suggested herein. In particular, any method of 
operation suitable for use With any of the implementations of 
the traf?c signaling system 100 described above may be 
employed. In one example, the described method may be 
adapted for use in a decentraliZed traf?c signaling system 
alloWing vehicles to exchange information directly With 
signaling stations. In another example, particular functions 
may be performed by a central station 102, so that, for 
example, the route calculations may be performed at the 
central station 102 and communicated to the vehicles. 

[0023] The described techniques can be implemented in 
digital electronic circuitry, integrated circuitry, or in com 
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puter hardware, ?rmware, software, or in combinations 
thereof. Apparatus for carrying out the techniques can be 
implemented in a software product (e.g., a computer pro 
gram product) tangibly embodied in a machine-readable 
storage device for execution by a programmable processor; 
and processing operations can be performed by a program 
mable processor executing a program of instructions to 
perform the described functions by operating on input data 
and generating output. The techniques can be implemented 
advantageously in one or more software programs that are 
executable on a programmable system including at least one 
programmable processor coupled to receive data and 
instructions from, and to transmit data and instructions to, a 
data storage system, at least one input device, and at least 
one output device. Each software program can be imple 
mented in a high-level procedural or object-oriented pro 
gramming language, or in assembly or machine language if 
desired; and in any case, the language can be a compiled or 
interpreted language. 
[0024] Suitable processors include, by way of example, 
both general and special purpose microprocessors. Gener 
ally, a processor will receive instructions and data from a 
read-only memory, a random access memory and/or a 
machine-readable signal (e.g., a digital signal received 
through a network connection). Generally, a computer will 
include one or more mass storage devices for storing data 
?les; such devices include magnetic disks, such as internal 
hard disks and removable disks, magneto-optical disks, and 
optical disks. Storage devices suitable for tangibly embody 
ing software program instructions and data include all forms 
of non-volatile memory, including by way of example 
semiconductor memory devices, such as EPROM (electri 
cally programmable read-only memory), EEPROM (electri 
cally erasable programmable read-only memory), and ?ash 
memory devices; magnetic disks such as internal hard disks 
and removable disks; magneto-optical disks; and CD-ROM 
disks. Any of the foregoing can be supplemented by, or 
incorporated in, ASlCs (application-speci?c integrated cir 
cuits). 
[0025] To provide for interaction with a user, the tech 
niques can be implemented on a computer system having a 
display device such as a monitor or LCD (liquid crystal 
display) screen for displaying information to the user and a 
keyboard and a pointing device such as a mouse or a 
trackball by which the user can provide input to the com 
puter system or a system which enables input and presents 
information via voice, symbols, or other means such as a 
Braille input and output system. The computer system can 
be programmed to provide a graphical user interface through 
which computer programs interact with users. With new 
technologies such as voice input and output, it is not a 
requirement to have a visual display to implement the 
described techniques. 

[0026] Although this disclosure has been described in 
terms of certain embodiments and generally associated 
methods, alterations and permutations of these embodiments 
and methods will be apparent to those skilled in the art. For 
example, various functions of the traf?c signaling system 
100 may be consolidated within the described components 
or additional components, such as central station 102, or 
such functions may be distributed differently among 
described components or additional components. Accord 
ingly, the above description of example embodiments does 
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not de?ne or constrain this disclosure. Other changes, sub 
stitutions, and alterations are also possible without departing 
from the spirit and scope of this disclosure. 

What is claimed is: 
1. A method for signaling traf?c ?ow information, com 

prising: 

monitoring a status for a traffic restrictor; 

generating a wireless signal indicative of the status of the 
traffic restrictor; and 

communicating the wireless signal to a receiver. 
2. The method of claim 1, further comprising: 

receiving a request to change the status of the traf?c 
restrictor; and 

changing the status of the traf?c restrictor in response to 
the request. 

3. The method of claim 1, wherein: 

the traf?c restrictor is a traf?c light; and 

the status comprises a color for the traffic light associated 
with a particular direction. 

4. The method of claim 1, wherein the traffic restrictor is 
selected from the group consisting of: a weather condition 
and a road haZard. 

5. The method of claim 1, wherein the receiver comprises 
a wireless receiver in a vehicle. 

6. The method of claim 1, wherein: 

the receiver is located at a central station; and 

the method further comprises relaying the wireless signal 
from the central station to at least one vehicle. 

7. The method of claim 1, further comprising encrypting 
the wireless signal. 

8. The method of claim 1, further comprising determining 
a position of the traf?c restrictor using a global positioning 
system (GPS) locator, wherein the status of the traf?c 
restrictor comprises the position. 

9. A signaling station, comprising: 

a processor operable to monitor a status for a traf?c 

restrictor; and 

a wireless interface operable to generate a wireless signal 
indicative of the status of the traf?c restrictor and to 
communicate the wireless signal to a receiver. 

10. The signaling station of claim 9, wherein: 

the wireless interface is further operable to receive a 
request to change the status of the traffic restrictor; and 

the processor is further operable to change the status of 
the traffic restrictor in response to the request. 

11. The signaling station of claim 9, wherein: 

the traf?c restrictor is a traf?c light; and 

the status comprises a color for the traffic light associated 
with a particular direction. 

12. The signaling station of claim 9, wherein the traf?c 
restrictor is selected from the group consisting of: a weather 
condition and a road haZard. 

13. The signaling station of claim 9, wherein the receiver 
comprises a wireless receiver in a vehicle. 
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14. The signaling station of claim 9, wherein: 

the receiver is located at a central station; and 

the central station is operable to relay the Wireless signal 
from the central station to at least one vehicle. 

15. The signaling station of claim 9, Wherein the processor 
is further operable to encrypt the Wireless signal. 

16. The signaling station of claim 9, further comprising a 
global positioning system (GPS) locator operable to deter 
mine a position for the traffic restrictor, Wherein the status of 
the traf?c restrictor comprises the position. 

17. An article comprising a machine-readable medium 
storing instructions for causing data-processing equipment 
to perform operations comprising: 

receiving a Wireless signal indicative of a status of a traf?c 
restrictor; and 

determining at least a portion of a route for a vehicle 
based upon the status of the traf?c restrictor. 

18. The article of claim 17, Wherein: 

the step of determining at least the portion of the route 
comprises determining that a change in the status of the 
traffic restrictor is required for the route; and 

the method further comprising communicating a Wireless 
request to change the status of the traf?c restrictor. 

19. The article of claim 17, Wherein: 

the traf?c restrictor is a traffic light; and 

the status comprises a color for the traf?c light associated 
With a particular direction. 

20. The article of claim 17, Wherein the traffic restrictor is 
selected from the group consisting of: a Weather condition 
and a road haZard. 

21. The article of claim 17, Wherein the instructions are 
further operable to cause the data-processing equipment to 
perform the operation of determining a speed and a heading 
for the vehicle, Wherein at least the portion of the route is 
determined based on the speed and the heading of the 
vehicle. 

Jun. 15, 2006 

22. A Wireless receiver, comprising: 

a Wireless interface operable to receive a Wireless signal 
indicative of a status of a traffic restrictor; and 

a processor operable to determine at least a portion of a 
route for a vehicle based upon the status of the traf?c 
restrictor. 

23. The Wireless receiver of claim 22, Wherein: 

the processor is further operable to determine that a 
change in the status of the traf?c restrictor is required 
for the route; and 

the Wireless interface is further operable to communicate 
a Wireless request to change the status of the traf?c 
restrictor. 

24. The Wireless receiver of claim 22, Wherein: 

the traf?c restrictor is a traf?c light; and 

the status comprises a color for the traffic light associated 
With a particular direction. 

25. The Wireless receiver of claim 22, Wherein the traf?c 
restrictor is selected from the group consisting of: a Weather 
condition and a road haZard. 

26. The Wireless receiver of claim 22, further comprising 
a positioning system operable to determine a position for the 
vehicle. 

27. The Wireless receiver of claim 26, Wherein: 

the positioning system is further operable to determine a 
speed and a heading for the vehicle; and 

the processor is further operable to determine at least the 
portion of the route based on the speed and the heading 
of the vehicle. 

28. The Wireless receiver of claim 26, Wherein the posi 
tioning system comprises a global positioning system (GPS) 
locator. 


